Escherichia coli B strains that have acquired the malB region from E. coli K-12 are able to utilize maltose and to adsorb phage lambda when grown at 30 C, but when grown at 40 C they do not absorb phage lambda and are devoid of amylomaltase activity. These Malts Lamts cells can be mutated or transduced to become able to grow on maltose at 40 C, but they still have no detectable amylomaltase activity nor functional lambda receptors at that temperature. This Mal40 phenotype is governed by a gene located near or at malA. It is suggested that the temperature sensitivity of both characters results from a defect in malT. However, transduction of malA from E. coli B to E. coli K-12 results in a wild-type phenotype, whereas E. coli B cells that have acquired malA from E. coli K-12 donors are still temperature sensitive for both amylomaltase and lambda-receptor production.
Escherichia coli strain B is unable to grow on maltose as a carbon source and is resistant to bacteriophage lambda because of a mutation at the malB region (2) . It cannot acquire the ability to ferment maltose nor to adsorb phage X by mutation (1) , although it can do so by acquisition of the malB region from E. coli K-12. In the latter strain, maltose utilization and A sensitivity are also affected by single mutations in the malA region. The present communication shows that in the malA region, too, there is a difference between the two strains, E. coil K-12 and E. coli B. The differentiating feature is the temperature sensitivity of the pleiotropic activity of the malA region in E. coli B. It is suggested that the thermosensitive factor is a product of malT, which is possibly an activator of the maltose-utilizing system (4, 6, 7).
MATERIALS AND METHODS
Bacterial cultures were grown in tryptone broth (TB: 10 g of Difco tryptone, 5 g of NaCl, 1,000 ml of water) or in M9 medium (3 g of KH2PO4, 7 g of Na2HPO4, I g of NH4Cl, 1 mmole of MgSO4, 1,000 ml of water) supplemented with 4 g of glucose (M9-GLU), 10 g of maltose (M9-MAL), or 10 g of glycerol (M9-GLY).
Where necessary, amino acids (25 mg/liter) thymidine (10 mg/liter), and thiamine (I mg/liter) were added. For plating, TB and M9 were supplemented with 15 g of agar per liter to make TA and M9A, respectively. EMB-MAL agar contained, per 1,000 ml of water: 10 g of Difco peptone, 2 g of K2HPO4 0.4 g of eosin Y, 0.065 g of methylene blue, and 10 g of maltose. Luria Agar (LA) is TA supplemented with 5 g of yeast extract, I g of glucose, and 5 mmoles of CaCl2. Dilutions were made in phosphate buffer containing 0.3 g of KH2PO4, 0.7 g of Na2HPO4, 10 mg of gelatine, and 10 mmole of MgSo4 per 1,000 ml of water.
Bacterial strains used in the present study are described in Table 1 (7) , with slight modifications. Bacterial cultures were grown overnight at 30 or 40 C in M9-GLY medium with or without maltose (10-2 M). They were then washed twice with sugar-free M9 and resuspended in the same medium at 0.5 x 109 to I x 109 cells/ml. In screening the various strains for amylomaltase activity, toluenized cells were used. Samples (2 ml) were shaken vigorously with 2 drops of toluene and 500 mg of sodium lauryl sarcosynate (sarcosyl) for 30 min. For heat-inactivation studies, cell extracts were prepared by sonic treatment. Extracts or toluenized cultures were incubated in 0.9-ml amounts at 30 C with 0.1 ml of 10-1 M maltose. Samples (0.2 ml) were transferred into tubes containing 1.8 ml of boiling water; 2 min later they were chilled to I to 2 C. To each sample was added I ml of a 2x strength mixture of "Glucostat" and "Chromogen" (Worthington), and the mixture was incubated at 30 C for 10 min. The reaction was 791 792 RONEN AND RAANAN-ASHKENAZI J. BACTERIOL. (1) .
As shown in Table 2 , the Malts Lamts character is cotransduced with uvrA. This is compatible with the finding (2) that the defect responsible for the Mal-Lamr character in E. coli B resides in the malB region. It might, therefore, be that the transductants are temperature-sensitive because of some defect in the malB region. However, in E. coli K-12 both Mal-and Lamr phenotypes can also arise from single mutations in the malA region (6) . The possibility must therefore be considered that, in Malts Lamts transductants, the resident malA region is thermosensitive whereas the exogenous malB and Areceptor genes are normal. If 6, 7) . Therefore, a correlation between the thermosensitivity of A adsorption and, e.g., the production of amylomaltase, would indicate that the thermosensitive gene involved is malT.
Analysis of the amylomaltase activity in the various strains (Table 3) shows that this is the case. All four E. coli B strains, as well as their Malts, Lamt" transductants, possess amylomaltase activity. However, cultures that have grown at 40 C prior to the assay show little or no enzyme activity. The enzyme itself is not more thermolabile in the Malts Lamts strains than in E. coli K-12. Amylomaltase activity found in wild-type E. coli B strains calls for some explanation. One of the complications of the maltoseutilization system in E. coli K-12 is the reciprocal interaction between malA and malB. Mutants at the malB locus often fail to show amylomaltase and maltodextrin-phosphorylase activities (6, 7). This probably results from the failure of maltose to penetrate into the cells, causing malA to remain uninduced. However, there are cases in which mutations in malB, in addition to abolishing permease activity, also confer constitutivity on malP and malQ (7) . This also seems to be the case in wild-type E. coli B (Table 3) . In contrast to the Malts Lamts transductants, all four wild-type strains (B, BB, Bc, and B/r) are constitutive for amylomaltase activity. This activity is, however, sensitive to high temperature during preassay growth.
The data of Table 3 In crosses involving the markers cysG and glpD (Table 4) , the MaI40 phenotype can be cotransduced with either marker but not with uvrA. Although the mutation responsible for the MaP0 phenotype thus seems to be located near or at the malA region, it is still separable from the pleiotropic locus of malA. This is borne out by the fact that some Cys+ or Gly+ transductants have also become Malts rather than Mal". This is true regardless of whether MalP0 is transduced from the wild-type strain K-12 donor or from the corresponding mutant of E. coli B.
The exact location of the gene responsible for the MaP40 phenotype is still under study.
In a transduction experiment involving strain AT2455 malA-cysG41 as the recipient and Bcl17gipD (obtained by transduction of gipD from PA5O5MS7) as the donor, 200 Mal+ transductants obtained at 30 C were tested for their Cys and Gly characters. Thirty-one of them were cotransductants for Cys and sixty were cotransductants for Gly. All were Mal+ Lam8 at both 30 and 40 C. Two of these transductants are described in Table 5 . It is clear that the function of the pleiotropic locus of malA in E. coli B is thermosensitive only when it is located in E. coli B bacteria. E. coli K-12 bacteria which have received their malA region from E. coli B through transduction behave like normal K-12. This is true regardless of whether the E. Leakiness of the malT gene product at the restrictive temperature, permitting the production of undetectable amounts of amylomaltase, is a likely possibility. Such leakiness, resulting, e.g., from the production of limited amounts of functional activator (4) , is consistent with the Lamt8 character of these cells. As Hatfield et al. (4) have shown, weak suppression of nonsense mutants in malT results in partial restoration of both amylomaltase activity and capacity to adsorb phage X. However, the ability to adsorb phage X, being dependent, presumably, on the synthesis of structural elements, might be expected to suffer from suboptimal activity of malT more than the ability to utilize maltose, which depends on enzymatic activity. ACKNOWLEDGMENT We thank W. Arber for invaluable information and for bacterial strains.
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